In present paper, certain aspect of shock wave in non-ideal gas, when magnetic field is orthogonal to the trajectories of the gas particles and electrical conductivity is taken to be infinite, is investigated. Considering one-dimensional unsteady non-planer motion, basic equations, its general solution and formation of shock-wave, conservation laws and jumps conditions, variation of area of non-uniform cross section and analytical solution of strong non planer shock is obtained.
Introduction
The assumption that the medium is an ideal gas is no more valid when the flow takes place in extreme conditions. Anisinov and Spiner [1] have studied a problem of point explosion in low density non ideal gas by taking the equation of state in a simplified form which describes the behaviour of medium satisfactorily. Robert and Wu [2] have studied the gas that obeys a simplified Vander Waal's equation of state. Assuming that the piston is moving with time according to law given by Steiner and Hirschler [3] , Vishwakarma et al. [4] have investigated the one dimensional unsteady self-similar flow behind a strong shock, driven out by a cylindrical or spherical piston in a medium which is assumed to be non-ideal and which obey the simplified Vander-Waal's equation of state as considered by Robert and Wu [5] . Madhumita and Sharma [6] have considered the model equation for a low density gas, which describes the behaviour of the medium satisfactorily for implosion problems where the temperature attained by the gas motion in the strong shock limit is very high. Vishwakarma et al. [7] Re-entry problem of intercontinental ballistic missiles and supersonic projectiles are two engineering applications of such flows. Because of such engineering applications many engineers and aerodynamicists joining the astrophysicists and geophysicists have extensively studied the dynamics of electrically conducting gases moving in a magnetic field. When an electrically conducting gas moves in magnetic field, electric field is induced in it and electric currents start flowing in the gas. The magnetic field exerts forces on these currents which may considerably modify the flow. Conversely, the currents themselves modify the magnetic field. Thus we have a very complex interaction between the magnetic and gas dynamic phenomena and hence the gas flow must be explained by combining the field equations with those of gas dynamic equations.
In present paper, certain aspect of shock wave in non-ideal gas, when magnetic field is orthogonal to the trajectories of the gas particles and electrical conductivity is taken to be infinite, is investigated. Considering one-dimensional unsteady non-planer motion, basic equations, its general solution and formation of shock-wave, conservation laws and jumps conditions, variation of area of non-uniform cross section and analytical solution of strong non planer shock is obtained. It is concluded that the manner of formation of a shock wave in magnetogasdynamics is the same as that in ordinary gasdynamics. But since e a is larger than a speed of sound for ideal gas case, the shock wave formation will be faster in magneto-gas-dynamics for non-ideal gas.
Basic Equations and Formation of Shock Wave
If we consider the case when electrical conductivity is very high and transverse magnetic field is to be orthogonal to the trajectories of fluid particles, then equations governing the one dimensional motion of unsteady non-ideal gas in presence of magnetic field when dissipative effects are neglected are given by [11] , , , 
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H µ is magnetic pressure, µ being magnetic permeability and a comma followed by an index implies partial derivative with respect to that index. E is the total energy density given by
where e is the internal energy given by Following Robert and Wu [5] , we consider the equation of state for non-ideal gas as
R being universal gas constant, b being the internal volume of the gas molecules, which is known in term of the molecular interaction potential in high temperature gases and γ being ratio of specific heats. 
is effective speed of sound and is a function of ρ alone in the present case.
( ) wave of finite amplitude, the velocity of propagation is different at different points in the flow field, and the shape of the wave will be distorted as the wave
propagates. For wave of the type of Equation (2.12), the velocity of propagation at the crest is larger than that at the trough. Hence the crest will overtake the trough. As a result, a shock will form and the assumption of isentropic flow breaks down. Qualitatively, the manner of formation of a shock wave in magnetogasdynamics is the same as that in ordinary gasdynamics. But since e a is larger than a speed of sound for ideal gas case, the shock wave formation will be faster in magneto-gasdynamics for non-ideal gas. The solution
 represents a compression wave. The expansion wave will smooth itself out as the wave propagates while the compression wave will form a shock as the wave propagates.
As systems of fundamental Equations (2.1) to (2.3) are of hyperbolic type, we may use the well known method of characteristics to solve such problems. There are four sets of characteristic curves for this case given as: 
Conservation Laws and Jump Conditions
Conservation equation in this case can be written as
p is the constant ambient pressure, subscript '1' and '0' refer to state just behind and just ahead of the shock and β is given by following equation
where 
Characteristics Rules
In this section we consider the method of characteristic as described by
Whitham [24] to find change in area of a non uniform tube in case of pure magneto-gasdynamic non-ideal conducting gas. If we consider one dimensional formulation for flow in a tube of a given cross-sectional area, where Since in this case we are dealing with pure magneto-gasdynamics shock wave in non-ideal gas, using the values of flow variable just behind the shock, given by 
Analytical Solution for Non-Planer Wave
In this section we shall deal with analytical solution for strong non-planer shock in non-ideal magneto-gasdynamics. Assuming the electrical conductivity to be infinite and the direction of the magnetic field orthogonal to the trajectories of the gas particle, the governing equation for the one dimensional unsteady non planer motion can be written as [17] ( ) 
where u is the gas velocity, ρ is the density, p is the pressure, γ is the constant specific heat ratio, t is the time, x is the single spatial coordinate being ei- 
Therefore the boundary conditions at the shock front in present case can be written as ( ) 
where 0 a is the sound speed of the undisturbed medium,
the shock Cowling number and the suffix "o" denote evaluation of the flow parameters just ahead of the shock respectively.
If we assume that an explosion takes place over a plane or along a line accompanied by release of a finite amount of energy E, a plane or cylindrical strong shock is instantaneously formed which begins to propagate outward into the medium at rest. Thus the total energy E inside a blast wave is equal to the energy supplied by the explosive and thus constant. Thus total energy is given by
which represents the sum of the kinetic and internal energy. Since the initial en- 
With the help of Equation (4.5.11), Equation (4.5.12) can be written as
After using Equation ( 
In view of the above solution (5.22), the analytical expression for the total 
Result and Discussion
In this paper, an attempt is made to discuss certain aspect of shock wave in non-ideal gas when magnetic field is orthogonal to the trajectories of the gas particles and electrical conductivity is taken to be infinite. It is concluded that due to presence of magnetic field shock wave being formed quickly. Variation of pressure, velocity density, and area change is investigated for different values of magnetic field and internal volume of gas molecules. The analytical solution for non-planer strong shock wave is also obtained. For two different values of internal volume of gas molecules ( ) 0, 0.025, 0.05 α = variation of velocity, density, gas pressure and magnetic pressure is analysed through graphs. Figure 1 shows the variation of velocity for ( ) 0, 0.025, 0.05
and it is concluded that as α is increasing velocity is increasing and always less than velocity of ideal gas. Figure 2 shows the variation of density for ( ) 0, 0.025, 0.05
and it is concluded that as α is increasing density is decreasing and always less than density of ideal gas. Figure 3 shows the variation of magnetic pressure for ( ) 0, 0.025, 0.05
and it is concluded that as α is increasing magnetic pressure has an increasing tendency but is always greater than the ideal gas case. . It is concluded that pressure has increasing tendency and is always greater than ideal gas pressure. 
